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Preparation of 2-(2-Oxo-1-phenyl-5-pyridin-2-yl-1,2-dihydropyridin-3-yl)benzonitrile 
hydrate (4:3) 
 
 Perampanel hydrate (4:3) is chemically known as 2-(2-Oxo-1-phenyl-5-pyridin-2-yl-
1,2-dihydropyridin-3-yl)benzonitrile hydrate (4:3) and it is a non-competitive AMPA 
glutamate receptor antagonist, is indicated as adjunctive therapy for the treatment of: Partial-
Onset Seizures with or without secondarily generalized seizures in patients with epilepsy 12 
years of age and older (1.1) and Primary Generalized Tonic-Clonic Seizures in patients with 
epilepsy 12 years of age and older (1.2) and which is approved the under the brand name of 
Fycompa®. The chemical structure Perampanel hydrate (4:3) is as follows: 
 
 Perampanel hydrate (4:3) preparation was described in US8304548 in example-5 
using acetone, water and small amount of seed crystals of Perampanel hydrate (4:3). 
 There is always need an alterative preparations for the polymorphs. Present inventors 
had developed an alternative process for the preparation of Peramapanel hydrate (4:3).   
 Peramapanel and Perampanel fumarate salt are used in the preparation of Perampanel 
hydrate (4:3) is prepared according to process described in the literature. 
Example-1: Preparation of Perampanel hydrate (4:3) 
Peramapanel (75 g) is dissolved in methanol (3375 ml) at 60-65°C and slowly added water 
(3375 ml) at the same temperature. Cooled the mixture to 25-30°C and stirred at the same 
temperature. Filtered the solid and washed with mixture of water and methanol and dried to 
get the title compound. 
Yield: 71.2 g. 
Example-2: Preparation of Perampanel hydrate (4:3) 
Basified the reaction mixture of water (500 ml), dichloromethane (500 ml) and Peramapanel 
fumarate (100 g) using aqueous ammonia solution at 25-30°C and stirred at the same 
temperature. Separated both the organic and aqueous layers and the aqueous layer was 
extracted with dichloromethane. Combined the organic layers and distilled off the solvent 
completely form the organic layer under reduced pressure. Dimethylformamide (750 ml) was 
added to the obtained compound at 25-30°C and stirred at the same temperature. Filtered the 
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reaction mixture through hyflow bed and washed with Dimethylformamide. Water (3000 ml) 
was slowly added to the above obtained filtrate at 25-30°C and stirred at the same 
temperature. Filter the solid and washed with water. Slurried the obtained compound in 
Water (1125 ml) at 25-30°C and stirred at the same temperature. Filter the solid, washed with 
water and dried to get the title compound.  
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